This study examines the feasibility of life microinsurance in Brazil. Microinsurance is aimed at people with per capita income of up to two minimum wages (MW), according to the definition made by the Brazilian government's agency for superintending private insurance (SUSEP). The main source of data was the Brazilian National Household Survey (PNAD) from year 2008. The target population consists of 41 million family heads. For microinsurance coverages for death and funeral expenses, monthly premiums would range from US$0.36 to US$4.13 for those with per capita income of less than 0.25 MW. For the income range between 1 and 2 MW per capita, premiums vary between US$1.32 and US$15.21. The potential yearly market is approximately US$1.8 billion, with a potential profit of approximately US$274 million. These results provide significative evidence that life microinsurance can offer protection for low income people and also can be feasible in Brazil.
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However, many people in the target population of microinsurance are not in such extreme poverty that they fit into social assistance and income-transfer programs (Churchill, 2006) .
In contrast to the rest of the Brazilian insurance sector, microinsurance has not yet been fully regulated, although legislation to this effect was under consideration at the time of writing. Despite the lack of formal regulation, microinsurance is acknowledged as part of the Brazilian government's policy on 'microfinance', which aims to provide loans and other financial services for low-income people., aimed at facilitating and expanding credit among formal and informal micro-entrepreneurs and access to financial services for the low-income population, as well as to increase the number and participation of credit cooperatives in the financial system and to decrease informality and interest rates in financing.
Discussions on this policy in 2003 gave rise to the term 'popular insurance' to designate mass products with low insured amounts and premiums. In 2006, SUSEP (the Brazilian government's agency for regulating private insurance) became a member of the International
Association of Insurance Supervisors Consultative Group to Assist the Poorest (IAIS-CGAP),
which addresses various initiatives, including microinsurance. This was seen as an important step for the development of microinsurance in Brazil.
In parallel with these regulatory developments, the Brazilian economy went through a combination of factors has occurred in recent years that may be unparalleled in the country's recent history, e. g. a prolonged period of low inflation, GDP growth of around 5% (except in 2009, due to the global financial crisis), and the expansion of income-transfer programs like Bolsa Família. These macroeconomic developments have been associated with an increase in the real income of low-income families, which has raised the demand for consumption goods and insurance products. Despite these positive developments, there are doubts about the status of the market for microinsurance; indeed, it is uncertain whether the product is actually feasible.
In view of this background, the objective of this study is to ascertain the feasibility of life microinsurance in Brazil. In accordance with Vaughan and Vaughan (2007) , feasibility is assessed in this study in terms of: (i) the demand side (whether the premium to be paid is appropriate in terms of the consumers' income); and (ii) the supply side (whether the product is profitable for the companies offering it). In other words, the study calculates the life microinsurance premiums for some coverages offered. On the basis of these premiums and the number of potential consumers, the potential market size is obtained.
The remainder of the paper is organised as follows. The next section presents the theoretical background for the study, including the definitions of microinsurance and an overview of microinsurance around the world and in Brazil. In the third section, the research methodology is described. In the fourth section, the results of the analyses are presented, including an assessment of the feasibility of the proposed microinsurance products. In the fifth section, the results are subjected to a sensitivity analysis in which two other life mortality tables are used. Finally, in the last section, the conclusions are presented.
LITERATURE REVIEW AND THEORETICAL FRAMEWORK

DEFINITIONS
According to ILO (2009) , the term microinsurance appeared in the literature for the first time in the 1990s, derived from the microfinance, with which it shares a similar target public.
Because microinsurance is a relatively recent concept, there is, as yet, no consensus on a single definition of the term. Nevertheless, several descriptions and definitions of the concept have been offered in the literature. According to Chandani (2008, p. 5) , microinsurance is the delivery of insurance services to people of low income who usually do not have access to insurance policies or adequate social security services. The Consultative Group to Assist the Poorest Working Group on Microinsurance (CGAP) has provided the following definition, as quoted by Churchill (2006, p. 12) : "Microinsurance is the protection of low-income people against specific perils in exchange for regular premium payments proportionate to the likelihood and cost of the risk involved."
According to that same author, microinsurance can be analyzed from two perspectives.
One is focused on social protection for the poor in the absence of adequate governmental programs, attempting to diminish social inequality. The other is by offering a financial service to low-income families through the development of an appropriate business models that allow the low-income population to become a profitable market segment for insurance companies and cooperatives. One of the most accepted definition was proposed by IAIS-CGAP (2007, p.
10):
Microinsurance is insurance that is accessed by the low-income population, provided by a variety of different entities, but run in accordance with generally accepted insurance practices (which should include the Insurance Core Principles). Importantly this means that the risk insured under a microinsurance policy is managed based on insurance principles and funded by premiums. The microinsurance activity itself should therefore fall within the purview of the relevant IAIS-CGAP (2007) also defined the target public of microinsurance as: (i) low-income families; (ii) people working in the informal sector of the economy; and (iii) low-income workers from the formal sector. The nature of this definition reveals some degree of overlapping among these three groups.
All definitions presented emphasize microinsurance as a tool that can be used to increase social protection, targeting the low-income population. To fulfill these purposes, it is apparent that microinsurance premiums should be much lower than traditional insurances. In addition, there is a need for close proximity between the consumer and sales channels because a significant proportion of the business conducted by low-income people is conducted in person. This need for close proximity requires the use of alternative distribution channels that are convenient for the target population -such as supermarkets, community leaderships, betting shops, and so on. One example is a microinsurance sold by the South African insurance company Hollard. This company sells a funeral microinsurance, with additional coverages for death and accidents, at supermarket counters in poor regions. For coverages around US$ 1,600 for each of these risks, the total premium is less than US$ 8 per month.
MICROINSURANCE AROUND THE WORLD
Although it is a relatively recent concept, microinsurance is now well disseminated around the world. In many countries, microinsurance models are already an integral part of the implementation process of a comprehensive social protection system (Jacquier et al., 2006) . Indeed, according to Roth, Mccord; Liber (2007) , only 23 of the 100 poorest countries in the world do not have microinsurance programs. Despite this growth, among the 77 countries that do have such programs, only two have more than 21 providers (India and Mali), two have between 11 and 21 providers, and 73 have fewer than 11 providers (Roth Mccord; Liber, 2007) .
In Central and South America, 7.8 million people (representing about 10% of the entire population) are covered by microinsurance; the majority of these, 6.7 million people, are from Colombia and Peru (Roth, Mccord; Liber, 2007) . In Peru, most of the microinsurance is conducted through credit unions and relates to life insurance (more than 3.3 million); in Colombia, most of the life insurance policies (2.5 million) are linked to an entity that also offers funeral insurance. In Africa, microinsurance is quite limited, corresponding to a mere 4% (3.5 million) of all lives insured of the 100 poorest countries in the world. Moreover, (Roth, Mccord; Liber, 2007) .
Most of the lives insured by microinsurance in the 100 poorest countries come from Asia, which includes more than 67 million lives insured, approximately 58 million of whom live on less than US$2 per day (Roth, Mccord; Liber, 2007) . The majority (more than 58 million) is concentrated in India (more than 30 million) and China (more than 28 million).
Nevertheless, more than 97% of poor people in Asia do not have any kind of microinsurance coverage. Table 1 provides a summary of these data. Of the products traded in the three regions (Americas, Africa and Asia), a majority relates to life insurances (Roth, Mccord; Liber, 2007) . Source: Roth, Mccord; Liber (2007) Various authors have studied creative examples of rural microinsurance in Asia. These include: Cai et al. (2009) , who studied microinsurance in China; Giné, Townsend; Vickery (2008) and Manuamorn (2007) , who studied rural insurance in India, where farmers are indemnified against rains being above or below certain levels; Goldberg and Ramanathan (2008) , who published a review on Latin America; and Matul et al. (2010) Low-income population, for the purpose of microinsurance in Brazil, is the population segment with a monthly per capita income of up to two minimum wages, whose occupational position can be classified in the formal as well as in the informal economic sector.
The second partial report (October 2008) identified some barriers to microinsurance in Brazil, as well as noting the laws and standards of the current regulatory structure that might impinge on microinsurance. The Work Group concluded that the existing barriers were not derived from insurance legislation; rather, they derived, from such factors as taxation legislation, from insurance companies' high policy costs, and occupational legislation (SUSEP, 2008) . Two other reports were also presented: one on microinsurance stakeholders and their respective roles, and the other on probable microinsurance products and their minimal parameters.
In June · Encouragement of alternative commercial channels, such as electricity, gas or telephone bills.
It's worth noting that Circular 440, cited above, also defined the ceiling of the insured amount for life insurance. The value for death by any cause is about US$ 12,000, in 2012.
This figure seems to be overestimated, given the per capita income of low-income population in Brazil, as reported in the next section.
DATA AND METHODOLOGY
SAMPLE AND DATA COLLECTION
The main information source for the present empirical study comprises microdata from the 2008 National Household Sample Survey (PNAD people.
The first step was to ascertain how many people qualified as potential microinsurance consumers. As described in section 2.3, the new Susep regulation (Circular 440) left to the insurance companies the definition of the target audience, based on a broad set of possible criteria. This new regulatory direction highlights a possible trade-off. On the one hand, the insurers will be free to define many taylor-made products for the needs of specific groups of consumers. On the other hand, makes less clear the definition of the potential consumers, based on their income. Given this new outlook, we made a choice to follow the criteria previously defined by Susep, i.e., the target audience for the life microinsurance policies analysed in this paper are the earners of per capita income of two minimum wages or less.
The minimum wage at the time of data collection for PNAD 2008 (September 2008) was BRL415 (equivalent to about US$227). Four income ranges (Y) were defined in terms of MW multiples. This choice is due to the importance of the minimum wage as an indexer for the lowest income ranges and the so-called lighthouse effect (as the definition given by Souza and Baltar, 1982-3) of the MW, even for informal workers. As shown in Table 2 , approximately 150 million Brazilians were found to fit into the income range for microinsurance defined by SUSEP. Given that the large majority of traditional insurance consumers earn more than two MW, it was important to ascertain whether significant differences (apart from income) existed between those who were eligible for microinsurance and those who were not. There was clear evidence that people eligible for microinsurance were less likely to be covered by social protection mechanisms, and thus more subject to risks, than those who were ineligible. Table 4 compares the eligible and ineligible groups in terms of occupational status.
These statistics refer only to people who were in the economically active population (EAP) -that is, employed at the time of data collection for PNAD 2008. It is apparent that the group eligible for microinsurance included a greater proportion of informal workers and a smaller proportion of employers. In addition, the proportion of people with zero income (basically workers for self consumption and non-paid workers) was greater in the target public for microinsurance. Finally, Table 5 shows the size of families in both groups. It is apparent that, on average, the families of people eligible for microinsurance are larger than those of ineligible people. This is in accordance with the common observation that poorer people have a larger number of children. As these families have less access to credit and formal risk protection mechanisms, like the usual products the insurance market offers, this is an evidence of this groups' needs for access to alternative risk protection mechanisms even more, such as microinsurance. 
This average is subject to statistical error, which produces a 'risk variance'. The greater the risk variance, the greater the probability that a premium will be insufficient to cover the claims that are filed, which could lead place the insurance company in a potentially insolvent situation. It is therefore normal practice to use a coefficient, called Security Margin or
Statistical Load (α), to protect the insurance company against oscillations in probable claim events. When this load is incorporated, the Pure Rate (TP) is obtained. This is expressed in the following equation:
The next step is to calculate the Commercial Rate (TC). This is calculated on the basis of the Pure Rate, imputing two cost components. The first is the Commercial Load (θ), which serves to cover administrative and trading expenses and the insurance company's profit
margin. The second term is the PIS/COFINS (Employees' Profit Participation Program and
Social Contribution on Billings). In insurance operations, this tax is not directly charged on the Commercial Rate, but on the difference between premiums free from Tax on Financial
Operations (IOF) and Claims Paid. For life insurances, the PIS/COFINS rate is 4.65%. The
Commercial Rate is thus defined by equation 3 as follows:
The final phase of the pricing process is the calculation of the Gross Rate (TB). This is calculated by incorporating charges (Encargos) and the Tax on Financial Operations (IOF).
The charges include the cost of issuing the policy, registration costs, and additional financing of the premium (interest rates charged when the premium is not paid in cash). In the context 
The proposed life microinsurance policy that is the subject of this investigation is in general accordance with Brazilian insurance market practices in offering coverage against
Death by any cause and coverage against Funeral costs. The choice of these coverages is based on the risks and profile of low-income families. Normally, these do not have ex-ante adequate formal risk management conditions. This means that, when any relative dies, particularly if this is the bread winner. The remaining family members do not immediately manage to have adequate financial conditions to keep the family financially protected. And, often, they aren't unable to cover funeral-related expenses. This situation is aggravated by the fact that, on the average, low-income families are larger than other families, as presented in Table 5 .
The risk rate for both forms of coverage offered, Death by Any Cause and Funeral, the Risk Rate (presented in equation 1) corresponds to the probability of death qx; in other words, the probability that a person aged x will not reach x + 1 years. This probability can be obtained from a standard Mortality Table used in insurance and pension fund markets. In Brazil, the chosen Mortality Table should also be authorized by SUSEP.
To transform the Gross Rate (given by equation 4) into the Gross Premium (PB), which is the amount the insured will actually spend when the microinsurance is purchased, TB is multiplied by the Insured Amount (payout figure) of each coverage: death by any cause (CM) and funeral (CF). The Insured Amount (payout figure) is the amount that the beneficiaries of the insurance policy will be paid if the insured person's death does occur. Thus, equations 5, 6
and 7 present the formulae used to calculate the Gross Premiums, respectively, of death by any cause (CM), funeral (CF), and the sum of all coverages. As explained above, because this is an insurance for the low-income population, it can be reasonably assumed that neither policy emission costs nor additional financing of the premium will be charged (which are common in mass products such as car insurance policies). For the pricing model of the proposed product, the adopted premises are based on the common practices in the insurance market and current legislation.
RESULTS
MARKET SIZE IN BRAZIL
The target public of microinsurance in Brazil was defined for the purposes of this study as the number of persons (aged 18 years to 80 years) responsible for a family (or considered as such by other members.of the family) who have a maximum per capita income of two minimum wages or less (according to SUSEP rules). Families with zero income were not included in the calculations. It was assumed that none of the families would purchase more than one life insurance. 
PROPOSED PRODUCT PREMIUM -BASELINE SCENARIO
The Gross Premiums for both were based on what was designated as a Baseline Scenario. In this scenario, in which certain premises were assumed in accordance with the Brazilian insurance market and the characteristics of the target population of low-income families.
In choosing an appropriate mortality table, it was assumed that the mortality of the lowincome population would be compromised by poorer health, fewer years of education, lower income, inadequate housing and so on (Waldron, 2007 and profit margin is lower than the market as a whole. We decided to be conservative in our choices. The values adopted for these variables were 20%, 30% and 15% respectively. The parameter q, which is given by the sum of DC, DA and ML, was thus 65%.
For the Statistical Load (α), 10% was adopted i . In principle, this parameter should reflect variations in mortality or loss ratios, which could affect the insurance company's result. In addition, it should be reminded that the IBGE mortality table, although the most appropriate available table, might underestimate the mortality of people eligible for microinsurance because this table is calculated on the basis of the entire population's mortality experience (rather than only the low-income population, as in the present study). Table 7 shows the premises of this so-called Baseline Scenario: An insured amount (payout figure) of US$546.64 was defined for the funeral coverage (CF), irrespective of income. This figure was based on the assumption that funeral expenses would be similar for all people in the microinsurance target public. In contrast, the insured amount for death coverage (CM) varied with income. This figure was based on the income of the head of a family over a period of six months from the date of death. This figure was calculated for each of the four income ranges (defined according to minimum wage multiples) To avoid an annual increase in premiums with increasing age (given an annual rise in the probability of death of the insured person), five age ranges were defined within the overall span of 18 years to 59 years (or more). In accordance with local Brazilian Statute of the Elderly, no divisions were considered after the age of 60 years. Table 9 shows the number of people per age range and income range. As observed, the number of people in the first age range is smaller than in the other groups. This is the case because it was defined that only heads of family would be considered as the target public, and it is more common for these to be concentrated in the higher age ranges. For each range, the premium to be paid corresponds to the weighted average of the premium calculated in terms of the number of people in each age range. Premiums payable for each of the four per capita income levels. The load percentages and profit margin are assumed to be the same in each age range.
In addition to the monthly premiums payable for each coverage, Tables 10-13 also indicate the number of people eligible for microinsurance and the monthly market potential.
For example, in Table 10 , the potential demand in the age range between 18 and 28 years was obtained by multiplying the monthly premium of US$0.43 (for death and funeral coverages)
by the number of eligible people (649,812) to obtain a potential market figure of US$278,506.08. As shown in the tables, the premiums quite low -particularly for the lower income ranges and younger ages. It is also apparent that the proportional increase in the premiums was greater than the proportional increase in the person's age, which is a reflection of variation in the pattern of mortality rates. It should also be noted that consumers do not have to purchase both death coverage and funeral coverage. They can choose either (or both) according to their own circumstances and preferences.
On the demand side, given the low premiums, the proposed microinsurance product is likely to be affordable. As such, it can turn into an efficient risk management tool and has the potential to act as a social protection mechanism for more than 41 million Brazilian citizens who would otherwise have difficulty in gaining access to insurance products traditionally offered by the insurance market. This is especially significant because life insurance is not a service that is typically offered by the State, differently from welfare mechanisms like public health, social security and income transfer programs.
Considering all age groups and income grouping, the potential demand (sum of numbers in the last column of Tables 10 to 13) is more than US$152 million per month. Multiplying this by 12 months, it would seem that there is a considerable potential market of US$2.2 billion per year. Allowing for a 15% profit margin (see Table 7 ), this represents a potential profit of approximately US$274 million per year. These results suggest that microinsurance of this type could be an attractive product for insurance companies.
In summary, it seems reasonable to conclude based on the presented results, that supply and demand exist for this form of life microinsurance. On these numbers, the product seems to be feasible.
SENSITIVITY ANALYSIS
Because the risk rate is derived from the mortality rate of the chosen mortality Vitória, v. 10, n. 3, Art. 6, p. 130 -155, jul. -sep. 2013 www.bbronline.com.br
The greater the life expectancy, the lower the premium -because the insured person will pay for a longer period. In the baseline scenario described above, the IBGE's male Mortality . To define the statistical load percentages, allowances were made for potential differences between the mortality rates in each of the tables and the real mortality rates of the target population. For example, the life expectancy in AT-83 is greater because this is a more recent table -thus reflecting advances in housing, nutrition, and health conditions). As a consequence, there is likely to be a greater disparity between this table and the mortality rates in the proposed Brazilian target public. A greater statistical load rate therefore needs to be used to reflect the greater uncertainty associated with the use of this In making the calculations, the same methodology was adopted as described above for the 'baseline scenario'. The results for scenarios 2 and 3 for each income band are shown in Tables 15-18 . It is apparent that there is little difference in premiums between the baseline Scenario and AT-49, but that there is a much larger differential between the Baseline Scenario and AT-83. This reflects the differences in the tables' mortality rates, particularly in older age groups.
With regard to the potential market size, the figure for scenario 2 was US$1.64 billion per year and that for scenario 3 was US$1.04 billion per year. These figures represent annual profits of approximately US$246 million and US$156 million, respectively. Despite the considerable variations in the various mortality tables, it would seem that these markets are attractive. Moreover, the monthly premiums remains quite low. In other words, both supply and demand conditions were maintained, even when other mortality tables were used. 
CONCLUSIONS
This study has examined the potential market for life microinsurance in Brazil. The study finds that the number of people eligible for life microinsurance-that is, with per capita income of two minimum wages (MW) or less -is approximately 41.7 million family heads.
The study has proposed microinsurance products providing coverages for death due to any cause (with insured amounts in accordance with the person's income) and coverage for funeral expenses (with a fixed amount irrespective of income). The study finds that monthly premiums for these products are quite low for those with a per capita income below 0.25 MW-varying from US$0.36 to US$4.13 (depending on the age range). For those in the income range between 1 MW and 2 MW per capita, monthly premiums range from US$1.32
to US$15.21.
The total potential of the market in the baseline scenario considered here is approximately US$1.8 billion per year. Assuming a 15% profit margin, the expected profit for this market can reach US$274 million per year.
Taken together, these results (the relatively cheap price of the premiums for consumers and the attractive potential profit for insurance companies) suggest that this type of product can be feasible in Brazil.
The study has also examined two other scenarios in which other mortality tables were used. These analyses, which were undertaken to ascertain the sensitivity of the results to different mortality standards, indicate that the proposed products continue to be feasible even when different assumptions are made with respect to this key variable in life insurance.
To reach the maximum number of potential consumers, every effort should be made to ensure that the microinsurance products proposed here are offered on a mass scale in a form that facilitates purchase by people of limited income. The role of alternative distribution channels (such as supermarkets, mobile phones, betting shops etc.) should be carefully considered. Future studies in this area could investigate these issues, including examination of appropriate trading and contracting forms specifically for microinsurance.
It is also important to mention one first caveat inherent to the pricing model. There is an implicit assumption that the consumers profile (that will effectively purchase the insurance policy) will be the same as the potential market for the product we propose. However, this may not occur. Eventually individuals with the less desired risk profile may be the more likely to purchase insurance in a classic case of adverse selection. Should this occur, surely the loss ratio would be higher than that calculated, which would reduce the size of the market and would affect negatively the profits of the insurance companies. Thus, incorporating adverse selection may be a promising path for other researchers. It's also necessary to bear in mind that this is an exploratory study. There's a long road ahead. Features such as risk aversion, intertemporal preferences and behavioural changes may also be added to the model, allowing a more precise characterization of risk profile of the consumers.
ii The second caveat is linked to supply side. The main results show some evidence that the life microinsurance product may be feasible for consumers (it seems to be an affordable insurance product) and for insurers (there a potential profitable market). But on the other side, this market is still unexplored at the time this paper was being finalized, what seems to be contradictory. There are two main explanations for this possible puzzle. The first one is the distribution channel: it may be costly to develop efficient and user-friendly channels to reach low-income consumers, particularly in small cities and/or rural areas. The second explanation has its foundations on the regulatory framework. Just in late June, 2012, Susep released the long-awaited legal norms that defined in a more precise way some aspects of the microinsurance market in Brazil. These definitions were a sine qua non prerequisite for
Brazilian insurance companies to start selling microinsurance products under the conditions legally defined. It's expected that the market will quickly flourish, in accordance to the main conclusions of this article. 
